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. The Urban Mass Transportation Administra-
. tion granted the Chicago Transit Authority
about $6.1 million from 1968 through 1975 xR, -

to acquire an advanced bus communication -
system,

.. The Feueral agency approved the purchase of
- 1,070 communication units even though.the
. data transmission capabilities of this equip-
ment were never proven reliable under a
demonstration grant which provided for 500
units. .. . .

Partly because the system works poorly, the -
Authority requested about $3.8 million of
additional capital assistance to replace the
~—- -- 1,570 units, some of which werelessthan3 — - —_— -
years old. The Federal agency approved this
request but did not fully analyze aiternative
solutions to the replacement proposal until
after approval.
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COMPTROLLER GENERAL OF TH* UNITED STATES
WASHINGTON, D.C. 28848

3-180617

The Honorable Garner E. Shriver
House of Representatives

Dear Mr. Shriver: .

Purswant to your requést of November 14, 1975, we re-
viewed the Federal financial assistance provided to the
Chicago Tramsit Authority to precure bus communication equip-
ment.

We have incorporated the comments on the proposed re-
port of the Department of Transportation, thz Authority, and
the manufacturer of the radio equipment in this report.

This rerort contains recommendations to the Secretary .

of Transportation which are set forth on pages 15 and 36. As i

you know, section 236 of the Legislative Reorganization Act A

of 1970 requires the head of a Pederal agency to sutait a 3

written statement ox actions taken on cur recommendations '

to the House and Senat:: Committees on Covernment Operations

not later than 60 days after the date of the report and to '

. the House anl Senate Committees on Appropriations with the i

. agency®s first request for appropriations made more than . ta

) 60 days after the date of the report. We will be in touch
with your office ir the near future to acrange for relerse
of the report so that the requirements of section 236 can

be set in motion, S e - - -

PR R

1o

-

suiihall

a ?r,

— --8incerely yours, - - -

o ‘Comptroller General

of ghe United States

—_ - - - - — <
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REPORT OF THE FEDERAL FUNDS USED IN CHICAGO TO
COMPTROLLER GENERAL PROCURE, AND LATER REPLACE,
OF THE UNITED STATES UNRELIABLE COMMUNICATION EQUIPMENT

Urban Mass Transportation
Administration
Department of Transportation

DIGEST
The Urban Mass Transportation Administra-
tion granted the Chicago Transit Authority
about $6.1 million from 1968 through 1975
to acquire an advanced bus communication
system. .

According to the Authority, the data trans-
mission capability of the communication
equipment has never been reliable, result-
ing in distorted data signals.

requested about $3.8 million more to replace
1,570 of -the 2,210 bus communication units
procured primarily with Federal funds., Some

units wvere lgss than 3 yvears old. (See pp. 2,

'4, and 21 )

‘The Utban nass Ttansportatxon Administration
did not effectively manage the demonstration

project and the capital grant projects which:

_enabled .the acquisitions to be made.

“~1T2e70r55n Hiss Transportation Administra-
tions

_~==Did not_insure -that the Authority took
~ ~ advantage ‘of-a clause in the demonstra-
tion project contract, allowing up to $1.3
million to be refunded for faulty equip~-
ment, even though extensive evidence
- showed the equipment continued to be un-
reliable.

- -~ -ity,-of more communication equipment cost-
ing about $5.9 million--$4.2 million
Federal funds--even “hough the equipment
was never proven reliable.

- Inz.sm‘mum removal, the n:od i CED-77-5

ould be noted

. Partly because of this problem, the Authority

¢4



-~Did not always provide adequate safeguards
to insure that Federal funds were being

used effectively in procuring this unproven

equipment, (See pp. 2 and 4.)
GAO recommends that the Urban Mass Transpor-
tation Administration davelop procedures to
insure that:

--Equipment develcped or tested under an U.-

ban Mass Transportation Administration dem-‘

onstration project not be approved for
funding under the capital assistance pro-
gram without its research and development

office having been provided an opportunity"

to review, comment, and concur or not con-
cur on the proposed project., If the re-
search and development office does not
concur and the capital assistance office
determines project approval is warranted,
then this determination should be fully
justified and documented.

--Research and development and capital grant
offices jointly monitor equipment pur-
chased through capital assistance projects
when the equipment reliability has not
been demonstrated but the acquisition was
justified because of immediate need.

--The Federal investment is protected when
unproven equipmen: is procured through
capital assistance projects on the basis
of immediate need. Performance bonds and
refund warranties should be considered.
In addition, performance standards to

. measure the success of the equipment -
should be developed and made a part of
the contract, The Urban Mass Transpor-
tation Administration should monitor
these contract provisions. (See p. 15.)

The Urban Mass Transportation Administra-
tion approved an Authority request for

-replacement units, -but did not fully

analyze alternatives to replacement until
atter the request was approved. (See
P. 21.) )

e vrumenay Apupingaiy

e ettt Ak m b




The Urban Mass Transportation Administration
was concerned that only one firm could supply
; communications equipment for the Authority

' and that other transit properties might en-
counter a similar problem. Consequently,

the Urban Mass Transportation Administration
requested the Transportation Systems Center,
a branch of the Department of Transportation,
to study this. As a result, the Center pro-
vided a relatively inexpensive technical so-
lution to the problem. (See p. 29.)

o oh e ——

GAO further recommends that the Urban Mass
Transportation Administration:

'
P e

! --Determine the feasibility of the Transpor-
tation Systems Center's prcposal and, if
acceptable, inform the communication in-
dustry.

--Evaluate the Chicago Tramnsit Authority's
new system. 7~his evaluatior should include

o the system's reliability znd its ability

- to meet its objectives.

--Require grantees to pian 2hz22 £5i new or
additional procurements to assure that
several firms are able to compete for a

- contract. - -

~-Advise grantees that procurement based on
N immediate need, after considering only one
=] source, will be approved only in the most

= critical circumstances.

$§i> ~-~Clarify the November 1975 directive on
= : - new technology:--by (1) establishing
= criteria to determine what constitutes

T ) new technology, (2) defining the respon-
TE sibility and authority of the respective
Urban Mass Transportation Administration
offices, and (3) establishing a mechanism
for resolving interoffice policy disagree-
ments, (See p. 30.)

The Department of TténspoEiaiibﬁ said that
it basically agrees with the procedural
recomméndations contained in this report

LS
b



and that the GAO recommendations are being
implemented.

The Department, the Authority, and the com-
munication equipment manufacturer disagreed
with some of the findings and conc_usions

in the report., GAO considered these com-
ments and incorporated them where appropriate.

The Department believes that the Urban Mass
Transportation Administration acted properly
and adequately protected the Federal invest-
ment in the procurement of communication
equipment for the Authority. The Department
stated that the Urban Mass Transportation
Administration's actions to eliminate cer-
tain data functions from the communication
equipment funded by capital grants ancd that
the state of the art of the eguipment justi-
fied the agency's actions. The Department
also stated that the Urban Mass Transporta-
tion Administration's analysis, which GAO
noted was completed after its decision to
fund the replacement of the equipment, sup-
ported that decision.

- The Authority stated that one of its over-

riding responsibilities was to provide

secure and safe transportation to the public

ind its employees. The Authority stated that
adequate protection was greatly cemplimented

by the communication system, witn both voice

and data transmission. (See pp. 15 and 31.)

Insuring secure and safe transportation is
important. However, che Urban Mass Trans-
portation Administration's approval of the
procurement of unproven communication equip-
ment at least wazranted greater protection
and closer monitoring. .Concerning the
approval of the replacement of this equip-
ment, GAO believes that analyses of alter-
native solutions should assist management
in making decisions, rather than support
managerial decisions already made.
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CHAPTER 1

INTRODUCTION

The Congress passed the Uzkan Ma~<s Transportation Act
of 1964 (49 U.S.C. 1601 et. seq.) to provide Federal assist-
ance Zor the development of comprehensive and coordinated
mass transportation systems. The Department of Housing and
Urban Development (HUD) originally was responsible for im-
plementing the act. This responsibility was transferred to
the Department of Transportation and its newly created Urban
Mass Transportation Administration {UMTA) on July 1, 1968.

At the request of Congressman Garner E. Shriver, we
have reviewed a $4.8 million Chicago Transit Authority (CT-)
proposal to procure bus communication equipment with gra::
funds authorized under the act, We have also reviewed p.¢-
vious Pederal assistance to CTA, which erabled CTA to pro-
cure the communication eguipment it proposes to replace
with the $4.8 million project.

Several programs were established to carry out th< acz:.

. The largest is the capital fac.lities grant program, w2k

enables State and local public bodies to acquire and . iprove
existing transit sy3tems or to build new transit syste.e.
Capital facilities grants in fiscal year 1977 are estiaa.:d
at $1.1 billion. Until July 1, 1973, maximum Pederal a -
sistance under this grant program was limited to two-thirds
of the net project cost; that is, the cost which “cannot

be reasonably financed from revenues.” Capital grants uip-
proved on or after July 1, 1973, are funded by UMTA at ~
mandatory 80-percent level of net project cost. The ba’z -e
of funds needed must be provided locally from non-Fe-leral
sources. : .

UMTA also sponsors research, development, and aemor
stration projects that concern all phases of urban mass
transportation. Federal funds may cover the total zost of
these prajects. The estimated fiscal yszar 1977 furdi:
for these programs is $67 million.

CH1l - TRANSIT AUTHORITY

CTA is a self-regulating municipal corporation, which
was created by an act of the General Assembly of Illinois
and an ordinance approved by local referendum in 1945. . The
ordinance gives CTA the exclusive right to operate a ccm-

"prehensive unified local transportation system in Chicage.




CTA is the second largest puk”ic trarsit system in the
United States, serving all sections of chicage and its sub-
urbs. CTA hes over 2,300 buses and 1,100 rapid rail transit
cars operwting on 137 bus routes and 7 rapid transit routes.

Since 1964 CTA has received 11 UMTA capital grants
totaling $372 million and 4 UMTA demonstration grants
totaling apbout $2.5 million. . - ..

Of UMTA's total grant assistance to CTA, one demonstra-
tion grant and two capital grants provided CTA with Federal
funds to help purchase communication eguipment. This grant
assistance began with a $1.6 million demonstration grant
which was later increased to «bout $1.9 million. CTA has
also obtained communication equipment through funds made
available under UMTA's capital grant program. The follow-
ing table shows UMTA's grant assistance *5 CTA for communi-

cation equipment. 7
Communication equipment
Radio and Net project Federal

Project description datz units costs share
-~ (millions) -
UMTA demonstration prej-_ -~ - 7 T R
ect IL-06-0010 (note 2a) - "500 - - 82,6 0 T 81,6
Amendment #1 - T ' Te2 .2
Amendment #2 4 » T BTSSR |
UMTA capital assistance ) T T
project IL-03-0024 s
(note b) - 525 1.8 1.2
Amerdment #1 - - = - - 545 - 1.9 1.2
UMTA capital assistance : : .
project IL-03-0040 - N
(note b) ] - 640 2.2 1.8 N
Total St 2,210 - S T8$8.2 $6.1

2/Cost includes auxiliary equipment and funds for testing and
evaluating the system.

- - Bt T R T Y . —_—

b/The exact equipment price was not available. We derived an
estimate by multiplying the number of units procured by a
unit cost of $3,404 and the appropriate Pederal share. The
unit cost of $3,404 is based on a cpare unit price on the
equipment obtained under IL-03-0040. The communication
equipment manufacturer disagreed with this unit cost esti-
mate, but would not provide us with a more accurate unit
cost.

e s
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COMMUNICATION TECHNOLOGY
FOR THE TRANSIT INDUSTRY

Since the 1940s two-way radios have been used in some
- bus operations. However, it was not until after passage of
the Urban Mass Transportation Act of 1964 and the resultant
availability of Pederal funds that more advanced communica-
tion equipment for bus operations has been used. 1In 1968
UMTA awarded a demonstration grant to CTA to develop an ad-
vanced communication system. The system consists of four
basic components--roadside sign-post transmitters that
notify buses of their location, mobile units on buses, con-
trol consoles in the dispatchers office, and a computer at
CTA headquarters. The system was designed to permit voice
communication between the bus operator and the console
operator_and data transmission between the buses and the

- console, - Data transmission capability was to permit use
~of a siient alarm on the bnses and automatic vehicle moni-
' toring (AVH). .

A

“the’ silent alarm’ feature enables the bus operator in
an emergency to press ‘a button which sends a signal to the
console operats: identifying the bus.  If the silent alarm
has locator capabiiity, the console oper ator is alsc pro-
_"vided with the busa' location. . Without locator capability,
-. the -console operator.nuat.check the achedule to determine
probable.location of the bus at the time the silent alarm
was activated. - In either case, the dispatcher can notify
authorities to assist the bus operator. . .
'”*"*The ‘second feature pernitted by the data transmission
" capabilities when used in conjunction with compute: sup-

- port is AVM. ' AVM constantly monitors the location of each
“bus,”'compaces -actual ‘location with scheduled location, and
reports schedule ‘deviations to the console operator. The
dispatcher can then direct the bus driver to take correc-
tive action.“‘;
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CHALPTER 2

CHIéAGO TRANSIT AUTHORITY PROCUREMENT OF .

TROUBLESOME COMMUNICATION EQUIPMENT

Between 1968 anu 1975, CTA used UMTA, State, and CTA funds
to acquire an advanced bus communication system, including
J,210 two-way radios with-voice and data transmission capabil-
ities and support equipment, under a demonstration grant
(one procurement) and two capital gramts (three procurements).
Data transmission capabilities consideied most important to
CTA were AVM and silent alarm.

UMTA did not effectively manage the demonstration proj-
ect and capital grant projects which enabled the acqu151tlons.
As a result

--a demonstration project refund clause valued at about
$1.3 million was neither exercised nor extended even
though extensive evidence existed as to contxnuous
unreliability of the equxpment and p-‘ )

--capital grant funds were apptovea for several addi~-
tional procurements of communication equipment for
CTA even though the equlpment was never proven re-
liable.

B T T R Rt T o TeRR N e
rA H a T

Also, UMTA did .not always provxde adequate safeguards -
to insure that Federal funds were being effectxvely and ef-
ficiently used in procuring this " ‘unproven equipment. For
example, UATA's research and development (RaD) office, which
had responsibility for the demonstratlon prOJect, did not
monitor the capital grant procurements “to help-1nsure xden—
tification ard correction of system problems. Also, war-
ranties for the capital grant procurements were weaker than
the warranty feor the demonstration project procurement, as
there was no refuend clause and the guarantee on parts and
labor was for a shorter period of time. System performance
standards and associated pen°211es for uns *isfactory per-
formance were not included in tae conttacts.

CTA be11eved.that equipment obtained under the capital
grant procurements had funciioned better than the demonstra-
tion project equipment. However, as discussed in chapter 3,
CTA is replacing most of the system, some components of
which are less than 3 years old, partly because CTA believes
it has not functioned properly.

A

B

cwidd i e
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THE DEMONSTRATION PROJECT

In March 1968 HUD approved a $1,549,000 demonstration -
grant to CTA for a two-way voice and data communication sys-
tem to be installed in 500 existing CTA buses. CTA's proj-
ect justification highlighted two features made possible by
data transmission--AVM and silent alarm--because CTA wanted
more management .control over bus operations and greater
safety for drivers and passengers.

v e

’ In June 1968 CTA advertised for bids and issued decailed

) 'spec1f1cat10ns for procurement of 500 radios with data trans-
o mission capabilities, 2 control consoles, and support equip-
ment. The specifications contained a 2-year parts and labor
guacrantee and the follow1ng refund clause:

. "k kR In case the units fail to meet the re-
= --.quirements for performance, (and require more
L ‘than normal expense or -routine maintenance cor-
ks -~ vection)‘during the guarantee period of two (2)
B years, and the basic failure condition is not
T . "promptly {(within 30 days) rectified by the con-
T “‘tractor at his expense, the entire system will- =
o - - be-returned to the contractor and the contract .
L cv . - price shall be refunded to Chicago Transit Au- : ‘
L " -thority. "-It is  the ‘intention of -this paragraph
¥ --to protect- the 'purchaser. -against equipment -
which does not -function correctly, and the cor-
rection “and ‘repair’ of ‘which is beyond normal
.. ..expense and maintenance as determined by Chi-
___cago Transit Authorlty Engxneet or h;s chosen
~drepresentative. Soadl LD ATRT o ‘
. B it s cn -t St ST A TN S St SR Ve e -
The spec1fications also required the biddets to furnlsh a
'*~conplete ‘operating syateu.gfhlthough certain functional re-
quirements ‘were-‘contained ‘in the specifications, no perfor-
mance standards were provided ‘to detecrmine when the system
operated satisfactorzly.

LeooTesE

2y .

In July 1968 the followzng bids were submxtted to CTA:

) Shgp -

[
b

.,5,4‘.. A

e ..ﬁ.ComEEnx ‘¢:7 o Total bid

;n if:;" ﬁ;ytheon<?éif;ﬁ}ffﬁ“"‘:t $3,277.985 B
- 7.0 . Hageltine - et - 24527,627
T . Motorola el - 1,339,350
oo Hotorola (altetnate) _;1.239 350

A
sdasL 2 J PG

CTA approved the higher Motorola bid. It rejected the lower

4

g

3.
i

i§< - Motorola bid, since the proposed system did not meet the
< 5 |

e

;
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specifications. In August 1968 UMTA, which by this time had
assumed responsibility for administering the Urban Mass Trans-
portation Act of 1964, approved the $1,339,350 CTA-Mctorola
fixed price contract.

CTA officials told us installation of the 500 Mark XIIa
radios with data capabilities was completed in July 1970,
which was about 9 months after the end of the contrectual
delivery period. UMTA's RsD office monitored the project
through field visits and CTA's quarterly progress repoits,
which are required by UMTA procedures.

CTA's July 1970 progress report stated that data trans-
mission d4id not initially function because of signal inter-
ference and inadequate telephone lines connecting CTA's con-
trol conscles with its fixed antennas. CTA also stated that
these problems were corrected sufficiently for some silent
alarms to work. 3ut many false alarms were triggered by
other electrical equipment on the buses. - However, CTA re-
ported it had solved this latter problem‘by July 1970. ) i

An UMTA project tanager teported after a visit to CTA- ;
in April 1971 that equipment failures had been numerous and :
continual and that new difficulties arose as soon as problems
were solved. He said that the new problems hac¢ always been R
present, but their existence was obscured by moure obvious
malfunctions. He found that the new problems were more ’ Y
subtle, more soph1st1cated. and more. troublesome to deal
with. - Lot T T NIEAnRsTILIrS s LIt

Thereafter, CTA and UMTA continued to.regort problems :
with CTA's communication equipment.:~?or example: 4

el T2

-~In June 1971 CTA noted 1n 1t;gguarter1ysptogress
report that much time during'the;pertod»was-devoted -
to contlnued system debugging.-*~»?«e _fi_‘-~¢ .

-=In October 1971 an UMTA R&D official noted in h:s
trip report that persistent har-<sare problems had 1
caused the demonstration project to fall behind o
schedule. This official said.that:.:in his opinion
the effect of these problems had been somewhat magni-
fied by inaction and a-seeming lack -of technical ex- -
pertise on the part of the contractor (Motorola) and
the failure of the grantee (CTA) to (1) hcld Motorola
to its obligations and .(2) -keep UMTA fully apprised
of the actual system status.

In the fall of 1971, however, uotorola offlcials believed
that they had met the demonstration grant objectives as the




-~ e

- —CTA's ‘corzunication _system. .

Motorola/CTA contract provided for final payment (15 percent) .
to Motorola upon system acceptance and CTA made. this final
payment at that time.

_We believe UMTA and CTA had enough information on system
deficiencies and questions about the system's performance to
withhold final payment to Motorola until the system was de-
tetmlned to be acceptable.

Also. during that same tlme (0ctobet 1971), UMTA approved
an additional CTA procurement of similar communication equip~
ment as part of a bus contract although no objective criteria
-for evaluating .the progress of the demonstration project had
yet been-developed. - Bowever, in November 1971, UMTA provided
CTA with criteria consisting of six measures for determining
when tne system could be adjudged to be fully operational.

On January 31, 1972, CTA responded and essentially agreed to
each measure -except one, which related to a valid system re-
sponse rate. .CTA suggested that system tesponse rate be
10“9!.::’ s‘...‘; ,.L_s.-:f;.“. T, : ; - - R

. 2 In June 1972 UHTA tequested the Transportatlon Systems
Center'(TSC). a-branch of. the ‘-Department of Transportation
which provides the Department with technical assistance, to

-evaluate CTA's communication .system to determine (1) the

_-technical validity .of the system and (2). whether UMTA would
be justified in spending capital grant funds to complete

' Y~§ “In August 7972 UMTA extended’ the demonstration project

by 4 gonths and increased the grant by $110,860 to cover
operating costs -and .to collect information during the TSC
--evaluation. s::One reasonicited for the extension was an

-~ urgent -need -to-obtain-an-evaluation of the system because

CTA had applied for a capital grant to extend the system

'~?l-throughout*xts*entxre—bu3efleet.1t$ cmraial T

-
T, R ey x}yr}h.’\v— e ey o~ - e
. t RS a- e SR

~>rsc eompleted its dtaft report on- CTA's commun1cat1on
system in September: 1972 and forwarded it to UMTA. Among
other ~things,-TSC :reported that CTA's data clearly indi-
cated a-high failure-rate of the -radio equipment was occur-_
ing. :The data.gathered by -TSC showed actual mean time
between failures to be 80 days, whereas TSC estimated that
—the mean time between failures_for this_equipment should be
1 year.- TSC also reported several ptoblems with data ac-
curacy. s .

< ‘Also, an UMTA official told us that the TSC draft re-
port-disclosed:that the goals for comsidering the system
operational were not met accordxng to either UMTA's or CTA's
czitetia. Sl e L e




The warranty on this equipment was originally scheduled
to expire in July 1972 but an agreement was reached between
Motorola and CTA whereby the warranty was to run to Oc*tober
1972. There is no correspondence between UMTA and CTA recom-
mending that the warranty refund provision contained in the
demonstration project be exercised or further extended. How-
ever, UMTA officials said Motorola continued to work on the
system in an attempt to make it work correctly. An UMTA of-
ficial said that both UMTA and CTA considered this prefer-
able to removing the systen and returning it to Motorola,
because the equipment did provide voice communication. CTA
said the equipment provided voice communication as well as
some silent alarms.

Also in May 1975 an UMTA R&D official requested a legal
opinion on whether the warranty refund clause could still
be exercised. UMTA's legal office told him in December 1975

that the warranty refund clause, valued at about $1.3 million,

could not be exercised due to the time that had elapsed. -

A CTA official said that as of September "1976 about 470
demonstration radios were stored in a warehouse. . This offi-
cial told us the radios were in storage either because they
chronically malfunctioned or because the bus on which they

were installed was scrapped. Alsc the.remaining 30 demonstza-

tion radios still in service are not relxable.
THREE CAPITAL PROCUREMENTS-OF .
COMMUNICATION 'E'Q'U'I'p'M'E'N'r T e e e e o e

- . .- S e~ e mm e - - - -
.....

UMTA approved a capztal gtant -for two cma’prccutements
of advanced communication equipment -similar ‘to that-used

“in the demonstration project, even though the eguipment

was never proven reliable in the demonstration project.
Many problems encountered with-the -demonstration- equipment ..

" occurred in the two subsequent capital grant procurements.

For instance, CTA had experienced problems in the demonstra-
tion project with data signals being distorted in the tele-
phone lines connecting its receivezs with its control con-
soles. -A CTA official said that this problem is caused by
the mobile data egquipment transmitting dataitoo .fast for the.
telephone lines to retransmit accurately. “Although-CTA at-
tempted many mechanical csrrections-in‘both:the mobile data -
“equipment and the telephone lines;" soms'!tqnils.‘including .
silent alarms, continued to be distorted. N

According to CTA officials, its engineers always knew
the communication equipmen* purchased under :the first two -
capital grants had problems, but it was not until early 1975
that CTA realized it had a basic data system problem. By
this time, CTA had alreaay procured 1,070 additional radios
with this type of data eguipment.
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There was also a third CTA capital grant procurement
of communicat’on equipment. However, communication equip-
ment purchased under this procurement was different from
the equipment pucchase under the previous procurements.

- All CTA communication equipment purchased subsequent

to the demonstration equipment was approved and monitored

' through the UMTA capital grant office, UMTA's R&D office,
which was responsible for monitoring the demonstration
project, was not involved in subsequent communication equip-
ment procurements. UMTA has no requirement that its R&D of-
fice

--certify that any equipment tested in a demonstration
project is adequately developed, before capital grants
are authorized for additional equipment and

--monitor capital grant projects, where unproven equip~
. ment is purchased because of an urgent need.

- .UMTA's external operating procedures require the grantee

Bty - to maintain a contract administration system to assure con-

) tractor conformance with terms, conditions, and specifica-

S - tions of the contract, but,-according to an UMTA official,

T UMTA does not have the necessary staff to assure compliance
with this:-requirement, Furthermore, two UMTA officials told
us that they were unaware uvf any UMTA procedures concerning

_ contracts for -the procurement of unproven equipment.

th_ —2 s_;.--:,»_.e:u_..... . - -

_— Flrst capital procurement
o communxcatxon equxpmentw
M S ALBLRBAL L

, . ..In‘July 1971 CTA developed specxficatxons for a pro-
posed -order of 500 -¢later-increased to 525) buses with com-
munication. equipment similiar :to that tezted in the demon-
stration project. In September 1971, UMTA's Assistant
s—-Administrator-in -the office of capital assistance, in a

~ memorandum -to -its R&D office, 'stated that CTA was proposing

- to equip 1,000 new buses wrth “the data retrieval package
i'CTA-Honx.or )" developed under the R&D grant. Although -
not required by UMTA procedures in effect at that time,
the assistant Administrator .in his memorandum to UMTA's
R&D. office -asked whether this system was sufficiently de-
vgloped and/or proven to continue wrth capital grant as-

-8 stance.- *, S s S oo — -

- .

. In October 1971 the Assistant Adminxstrator in the
office of R&D responded that the “CTA-Monitor System”™ cannot
be considered as sufficiently developed to warrant funding
- through the capital grant program.- He also stated that per-
ststent, complex problems in the system hardware have




‘to a data system which had not been.ptoven reltiEIé;T- -

permitted only a functionally degraded mode of operation.
The Associate Administrator for R&D expressed confidence
in the system concept, but he did not believe that Federal
participation was appropriate until the system was demon-
strated to be capable of full operation.

CTA documentation shows that the system described by
the term "CTA-Monitor System”™ consists of: -

1. A computerized vehicle location and identification
element (AVM).

2. A silent alarm radio element.
3. A two-way radio element.

The first two elements represent the system's basic data
transmission capabilities. Information was not available
to clarify whether the Rs&D office's response was limited
to AVM or was addressing all the radic/data transm1351on
capabilities of CTA's communxcatlon system. i

On October 29, 1971, UMTA concurred in the bld docu-»
ments and specifications for 500 50-passenger, radio-
equipped diesel buses. Although UMTA's concurrence was
subject to certain conditions, none of the conditions re-
duced the scope of the CTA communication equipment request.
However, CTA records indicated that an agreement was reached
with UMTA, on December 3, 1971, to reduce :the scope of - -
the communication equipment proposal. - Subsequently, on - -
December 22, 1971, CTA issued an addendum to the specifi-
cations for 500 radio-equipped buses (later increased to
525), which removed the location data capability reguirement,
including the AVM capability on the communxeation equipmmnt.

Notwithstanding the removal of this location -data.- capa-
bility requirement, the approved specifications required a -
data transmission system which had not been fu11y<developed-
or tested. but was needed for silent alarms. “ By requiring
that the mobile equipment transmit data into the demonstra-'
tion project control consoles, the specifications provided-
for an expansion of the same. basic type. of :data :system used
in the demonstration project.::Despite some mechanical im- -
provements in the mobile equipment, CTA was thus committed °

Although the data systen vas unptoven. the apecifxca— o
tions included fewer safeguards than the specifications for -

the demonstration ‘project equipment. - The communication equip—

ment manufacturer was required to certify that the complete -
device furnished would perform all the functions stated in
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the specifications. But no provisions for refunds or other
penalties were provided if the devices did no* perform all
functions, nor were performance criteria provided. BAlso,
the warranty on this equipment was the standard industry
warranty of 1 year for parts and labor, compared to 2 years
for the demonstration project equipment.

General Motors Corporation was low bidder on the buses.
CTA and Gener2l Motors signed a contract for 525 buses at
a cost of $21,926,604 in March 1972. General Motors sub-
contracted with Motorola for the communication equipment but
did not separate the communication equipment price from the
bus price. Therefore, UMTA and CTA do not know the total
cost of the communicacion equipment.

Under this contract, CTA obtained 525 Motorola Mark XII
radios with data capabilities. As discussed in chapter 3,
CTA became dissatisfied with the equipment and proposed re-
placing it less than 3 years after installation.

Second capital procurement
- of communication equipnent

e T CoTL oL o

-XIn August 1972 CTA developed specifications for a pro-
posed order of 500 (later increased to 545) buses with com-
munication equ1pment similar to that obtained through the
demonstration project and the first capital procurement of
communication equxpment., "As in the first capital procure-
ment, UMTA approved the requirement for data transmission
capabilities, even” though the system remained unproven.
UMTA officials said they approved data transmission capa-
bilities because it was tequired for s!lent alarms nesded
for.bus safety. .. For this procurement, however, UMTA again
disallowed the AVM data capability but allowed the location
data capability for silent alarms, because at the time of
approving the specificaticns, UMTA officials did not realize

. ~.that locatxon data capability was 1nc1uded.e1“_:"'

St - %y

:,u-Othe: sxmxlarztxes thh the ptevious ptocutement are:

— -—The speclficetions did rnot include performance criteria,
-refund provisions, or ¢'cher penalties for inadequate
petformance. and the parts and labor warranty was for
-} year, despxte ‘the _unproven data system.

-=CTA signed a contract with General Motors 1/ forbuses.
General Motors subcontracted for the communxcatxon

1/CTA szgned a contragt with General MYotors in April 1373 for
545 buses at a cost of $2%,719,137.




equipment but did not separate
ment price from the bus price,
CTA do not know the total cost

Although UMTA had disallowed the

the communication equip-
Therefore, UMTA and
of the egquipment.

AVM data capability for

this procurement, CTA obtained 545 Motorola Mark XII radios
which were combined with data eguipment capable of transmit-
ting AVM data. CTA officials said that Motoro)a added this
AVM capability at no extra charge to CTA. CTA engineers said
that when data equipment can transmit location data in silent
alarms, it takes only minor changes to the equipment to add

AVM capability.

As discussed in chapter 3, CTA proposed replacing the
communication equipment less than 2 years after installation,
partly because CTA became dissatisfied with the equipment.

Third capital procurement
of communication equipment

In January 1974 CTA outiined to UHTA a- proposal to ex- ?:
pand its communication system. The proposal included pur- .
chasing 500 (later increased to .600) new buses with communl- i

cation equipment.

- we

In September 1974 CTA issued specifications fer radio-
equipped buses. The specifications were for Mark XII radios
and a new Motorola data system called Metrocom; or equivalent
equipment. Metrocom is advanced electronic:-equipment used to
code and decode data messages. ~Motorcla and CTA-believed
the néw data packages would avoid the data tramnsmission
problems associategd with the prevzously~procured data sys--
tem. CTA officials said that they intended Lo replace “*A'
entire data system with a Metrocom system. A

v

UMTA approved the specifications for communication equip- ;
ment in September 1974. UMTA capital grant officials who ap- -H
proved the speczfrcations told us they were unaware CTA was |
changing its data system under this contract., The communica-
tion equipment warranty, approved as part of these specifica-
tions, was virtually identical to.that in the specifications
for the previous two procurements nf MARK XII radics, that
is, 1 year for labor and parts and no performance -gtandards
__or refund clause._

- - -~ . :x_-}_'_: . _'*"'*.f*—‘

General Motors’ agaxn ‘was low bidder on the buses. ROW~-
ever, to insure competition for the communicatirn eguipment,
UMTA required CTA to inform other radio manufactu.ers of the
procurement., CTA told the Radic Corporation of America,-
General Electric, and Motorola of the pending procurement,

’
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but only Motorola supplied General Motors with a price for
the communication eguipment.

For the first time, the specifications required complete
spare mobile units. General Motors bid separately on the
spares, thus giving CTA and UMTA some idea of what they paia
for the 600 bus radios and data packages.

In January 1975 CTA signed a contract with General Motors

- for 600 radio-equipped buses at a cost of $38,860,800 and 40

communication spare units at a cost of $3,404 each. Although
the radio specifications required the Motorola Mark XII or
its equivalent, Motorola later proposed and CTA authorized
the substitution of a2 more advanced Motorola radio model~-
Mocom 70--for the 640 Mark XII radios at no additional cost
to CTA since the Mark XII was being phased out of production.
The new equipment provided both AVM and silent alarms with
location data capabilities.

CTA started receiving the Mocom 70 Metrocom equipped
buses l~te in 1975. Because Metrocom data messages are
different from data messages generated by the previously-
procured equipment, CTA's existing control consoles could
not decocde Metrocom data messages. However, CTA obtained
a temporary control console and other fixed equipment

. from Motorola, but this fixed equipment is not adequate

to permit AVM testing, because ‘hew computer .and auxiliary

‘ equipment are ‘needed.

in Februar; 1976 CTA engineets told us that the Metrocom
data -equipment appears to avoid the ma]or data transmission
problems associated with the data equipment included in the
Mark XII radios. 1In addlt1on, CTA engineers said that loca-
tion ‘data has been reliably transmitted, but no statistically
controlled tests have been conducted to demonstrate this func-
t1on.

§ ErS - [
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UMTA has acted primarily as a financial source for CTA's
communication system acgqguisitions. It did not effectively
manage the demonstration project and capital assistance proj-
ects "hich enabled the acquisitions. As a result, UMTA 4iad
not always require adequate safeguards to insure that Federal
funds_uete being effectxvely used. _ o

Specxfications under the demonstration contract between
the manufacturer of the communicition equipment and CTA con-
tained a comprehensive parts and labor guarantee which pro-
vided for a refund of the contract price if the eguipment
failed to meet the performance requirements. However, in

13




October 1972, 1 month after TSC's draft report disclosed

.that the goals for considering the system operational were

not met under either UMTA or CTA's criteria, the refund
clause, valued at $1.3 million, lapsed. UMTA officials
said that Motorola continued to work on the system in an
ittempt to make it work correctly. UMTA said that they and
+TA considered this preferable to removing the system and
returning it to Motorola, since the equipment did provide
voice communication. However, there is no evidence that
any attempt was made to extend the warranty beyond October.

UMTA also approved several capital grant procurements
of communication eguipment costing about $5.7 million even
though the eguipment had not been fully developed and tested.
Although UMTA required CTA to remove the AVM capabilities
from the equipment, unproven data transmission capabilities
were approved. From a procurement management point of view,
the inclusion of unproven equipment in these procurements
does not, 1in our opinion, represent a prudent use of Fed-
eral funds.

UMTA capital assistance officials said that they dis-
allowed funding for the AVM capabilities in response to an
opinion from UMTA's R&D office that the system was not
sufficiently developed to warrant capital grants funding.
Information is not available to clarify whether the RsD
office's response was limited to AVM or was addressing all
the radio/data transmission capab111t1es of CTA*'s communica-
tion system.

UMTA apprOted the capital grant communication equipment
procurements witla unproven data transmission capabiiities be-
cause it was considered necessary for silent alarms, which
CTA believed were urgently needed to offer drivers and pas-
sengers protect:ion from murder, robbery, rape, and vandalism
while riding o: the buses. However, with the known data trans-
mission proble.s, UMTA did not take adequate measures to pro-
tect the Pederal investment. For example, UMTA's R&D office,
which monitored the demonstration project, was not involved
in monitoring capital procurements to help insure identifi-
cation and correction of problems with the equipment. Also,
warranties under the capital procurements were weaker than .
the warranty for the demonstration project. Although the ,
communication equipment manufacturer was required to certify
that the equipment would perform all the required functions,
no performance penalties were provided for, and no perfor-—--
mance standards were established. - -

14
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RECOMMENDATIONS

We recommend that the Secretary of Transportation re.
quire the Administrator of UMTA to develop procedures to
insure that:

--Equipment developed or tested unde: an UMTA demonstra-
tion project not be approved for funding under the
capital assistance program without its R&D office
having been provided an opportunity to ceview, com-
ment, and concur or not concur on the proposed proj-
ect. If the R&D office does not concur and the
capital assistance office determines project approval
is warranted, then this determination should be fully
justified and documented.

-=Its R&D and capital grant offices jointly monitor
tecinical performance of equipment purchased through
capital assistance projects when the equipment has
not been demonstrated to be reliable, but when the
acquisition was justified because of immediate need.

--The Federal investment is piotected when a capital
assistance procurement of unproven equipment is
justified on the basis of immediate need. These
procedures should consider such areas as performance
bonds and refund warranties. In addition, verformance
standards to measure the success of the equipment
should be developed and made part  of the  contract.
UMTA should monitor these contract provisioas to
assure that they are exercised, when warranted.

AGENCY COMMENTS AND QUR EVALUATION

The Department of Transportation said that it was in
basic agreement with the procedural recommendations contained
in this chapter. The Department said that UMTA has long been
concerned with the areas highlighted by us and that our recom-
mendations are currently being implemented.

Although UMTA stated that it is taking corrective actions
to implement our recommendations, these actions relating to
two of the three recommendations in this chapter are not re-
flected in UMTA's written proczdures for readv ceference by
all officials who must implement them. We believe that unless
policies reflecting these recommendations are clearly set
forth in UMTA procedures, policies may be overlooked c¢r car-

ried out incorrectly. As discissed further in chapter 3, -

UMTA's policy for involving the R&D office in new technclogy
funded under the capital grant program had not beea clearly
set forth and, in our opinion, was a factor in the R&D office
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not becoming involved in CTA's most recent procurements
of communication equipment until after conditional approval
was given to the capital grant procurement.

We believe that the new procedures UMTA issued in May
1976, atter our audit work, basically address the issues
in our recommendation concerning coordination between capi-
tal assistance officials and ReD officials before approving
capital grant funds for new eguipment developed under UMTA
demonstration projects. The Department stated that these
procedures were currently being implemented. We believe
it is important that the records clearly set forth the
rationale for any actions taken in funding new technology
under the capital grant program, particularly when agreement
is not reached between capital assistance and Re&D officials.

UMTA has stated that our recommendation relating to
capital assistance and R&D offices jointly monitoring the
technical performance of unproven equipment purchased through -
capital grant projects is currently being implemented. UMTA,
however, has not developed any specific procedures to clarify
what would constitute adequate joint monitoring. We believe
that without such procedures the roles to be played by capital
assistance and R&D offices will be left to chance and UMTA
management may not have the benefits of a systematic evalua-
tion by these two offices of the effectiveness of such equip- i
ment and its potential for further funding. . ;

With respect to our recommendation relating to protect-
ing the Federal investment when the procurement of unproven
equipment is justified under the capital assistance program,
the Department has stated that UMTA has developed and ‘s
implementing a suggested Communication Acceptance Test Index
for use by grantees in developing acceptance tests. The De-
partment also noted that the recently approved CTA procure-
ment (discussed in ch. 3) did contain greater protection
for the Pederal investment. These actions are limited to
comnunication equipment; we believe that the principal of
our recommendation is applicable to all types of equipment,
and that UMTA's procedures should address other types of r.
equipment as well. '

PR

The Department said that UMTA's financial participation i
in CTA's procurement of communication equipment was based
on the pressing needs for more effective management, better : ;
scheduling, emergency maintenance and security, and that the |
need for security has become especially crucial in recent
years. It stated that the concern for the safety of CTA
passengers, employees, and equipment has become the number
one priority of CTA management, employee groups, and pas-
sengers. The Department stated that it believed that UMTA
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acted in a justified and appropriate manner and adequately
protected the Federal interest in the procurement of com-
munication eguipment for CTA,

The Department agreed with our f1nding that the possi-
bilities for extension of the warranty in the demonstration
project had not been fully explored. However, they also
said that the combined efforts of UMTA, CTA, and Motorola
had been able to rectify technological problems as they
had occurred, thus there was no reason to assume that con-
tinued efforts could not make the system operational.

Therefore, according to the Depirtment, rather than
exercise the refund provision or extend the warranty, ar
arrangement was made with Motorola to continue their ef-
forts to make the systen fully operational. However, as
discussed throughout the report, the system never became
fully operatzonal.; .

The Depattment ‘did not agree with our findings that UMTA
approved capital procurements despite a recommendation from
its R&D office against capital funding of a CTA Monitor Sys-
tem. The Deparitment believes that the recomnendation was
adopted in that the scopé of the CTA communication equxpment
was reduced to eliminate the location data capab111ty require-
ment which included the AVM capability on the communication

equipment. . = __ = __

" _We have recognized in the teport that the UMTA Office
of Capital Assistance respo.aded to its RsD office's recom-
mendation that the "CTA Monicor System®” 'did not warrant fund-
ing through the capital grant program by elimxnatlng the AVM
portion of the system. However, the documentation is not
clear, and information was not avaiiable to ~larify w*ether
the R&D office's response was limited to AVM or was address-
ing all of the radio/data transmission capabilities of CTA's

. system., Therefore, we were not able to confirm that the

recommendation against funding the “CTA Monitor System" was
limited to only AVM, as the Department has stated, and did
not include the system's other data capabilities, which did
not function adequately in the subsequent procurements funded
through the.capital grant program. Further, there is no evi-
dence that R&D officials were asked to concur in the grant
arproval actions taken by capital grant ctificials.,

©~ We believe that, in the future, the records should be
made clear as to whether R&D concurs with the action pro-
posed by capital grant officials as a result of R&D recom-
mendations. . If the RaD office does not concur and the

capital assistance office determines that project approval
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is warranted, this determination should be’ fully Justxfled
and documented.

Also, the Department has suggested that once the AVM
aspect of the system was eliminated, the remaining parts
of the communication system had similar features to sys-
tems which were in successful use at other transit prop-
erties around the country and were considered to be state
of the art and eligible for capital funding. It should
be noted, however, that at the time of the first capital
grant approval in October 197) for CTA communication equip-
ment, none of the transit prcperties referred to in the
Department's response hai opecational communication sys-
tems with features similar to CTA., At the time of the
second capital grant approval in January 1973, installa-
tion was either underway or had not begun on four of the
seven systems mentioned by UMTA officials as having similar
communication equipment in successful use at the time of
this CTA approval. None of the properties in question were
using the Mark XII radios with data capabilities that were
being used by CTA. PFive of the properties were using the
Mocom 70 radios with Hetrocom data packages. B} -

) Also, our review indicated that a Motorecla task force
was formed in Octcber 1974 at UMTA's request to investigate
communication equipment problems being encountered by three
of the five users of the Mocom-7C radio with Metrocom data
packages which UMTA identified as successful systems.” As

a result, -in January 1975 a retrofit of the equipment was
bagun, at Motorola‘'s expense, on these three UMTA-funded
systems that were ‘using the Mocom=-70 radio with Metrocom

data package. The Hotorola tetrofits were not completed

It is important to mnote. that*this Hotorola task force
was formed at UMTA's request, only 1 ~month after UMTA ap-
proved CTA's specifications for Mark XII-radios with Metro-
com data packages. Although the original CTA specifications
for radios differed from those being used by other transit
properties, the Metrocom data system was the same as that
of the properties that were experiencing problems with
data transmission capabilities. Therefore, we do rot be~-
lieve _that the_communication equ;pment bexng used by othet
transit properties suppo:ts ‘the papartment's statement -
that UMTA was approving the prccurement of state-of-the-
art equipment with capital grant funéds. Instead, the eguip-
ment approved for capital grant funding ‘provided data trans-
mission systems which had not been proven reliable.’

The Department also defended the subsequent approvals
of capital grant procurements on the basis that they had no

18
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indication that the first capital grant procurement of

; communication eguipment was exhibiting major problems for CTA.
! However, UMTA did not determine the reliability of this un-
proven equipment. . Further, there are some indications in
UMTA correspondence after the approval of these procurements
that there were known problems with the equipment opurchased
through capital grant funds. For example, an August 1975
memorandum from the UMTA Project Management Division Direc-
tor to .the Associate Administrator for Capital Assistance,
stated, in part:

N " . *"Some damaging -arguments can be made against
o CTA such as the add-on purchases of egquipment
at the time that CTA knew the equipment was
failing at unacceptable rates. .The arguments,
- ] however, probably cannot support.a case of
- - } . ~ gross.mismanagement.: CTA argues that .UMTA
B .- and CTA recognized that the equipment ‘war in
a developmental .stage during  these purchases
and even with its problems it is still worth
its costo—.;:‘r Pt PRI S E

~ = v - - fosip N De e

Wlth tespect to ptov1dxng adequate safeguards on the
communicat;on equipment purchased -through the .capital grant

" - .program, the Department -points -out :that the warranty pro-

-"visions contained in the. _procurement -contracts were the

‘standard .industry “warranties of -} year “for parts and labor

The: Depattnent«stated that given the “state-of-the-art na-

ture~o£tthefequipaent procured, UMTR -had -no reason to as-

sume .that :the Pederal -investment was not adequately pro-
teCtedc;ﬁz“;T*:;E:::VIA;TZEL:::f:'

o AR et el LmE AsEra s olpoImolow T

As pointed out abnve, the equipment ptocuted by other
__trangit authorities was not :the same as the Mark XII radios
- with data capability procured by CTA. Also, at the time
-of the various-capital procurement approvals, many of the

authorities that did have advanced communication systems
were experiencing problems with the systems' data trans-

- mission capabilities. In conclusion, UMTA approved the
procurement of unproven communication equipment, which we
believe, as a minimum, warranted greater protection and
closer monitoring as outlined in our - recommendations.

CTA ARD HOTC‘OBA COHHBNTS AND OUR EVALUATION

"-In commenting on our report, the General Manager of
CTA stated that one of his overriding responsibilities is
to maximize the security and safety of the riding public
and the CTA employees. He emphasized that efforts to pro-
vide adequate protection were greatly supplemented by a com-
munication system with both voice and data transmission
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capabilities. He further stated that the voice and
emergency alarm was producing real, though difficult to
quantify, savings through avoiding personal injury and

_ property loss or damage. He added that although the proj-

ect emphasis has turned from AVM to concentrate on voice
and emergency silent alarm problems, CTA remains convinced
that the productivity of a transit system's largest
investment- -its men and equipment-~-will be considerably in-
creased when the development of AVM is carried through.

CTA also provided specific comments on the content of
the report. We have considered these comments and, incor-
porated them where appropriate.

In commenting on the report, the vice president and
area manager for Motorola generally agreed with the factual
content but disagreed with some of the conclusions. Through-
out the report we have considered his comments and where ap-
propriate have attempted to clatlfy the report. :

Both Motorola and CTA have dlsagteed with our statement
that communication equipment obtained under the capital grant
program was similar to the demonstration project equipment.
These >ficials have noted that some ‘data ‘capabilities were
deleted and hardware improvements were made in the equipment
funded under the capital grant program in comparison to the
demonstration equipment. - We ‘have recognized-throughout the
report that differences _exist in each procurement. - However,
as stated by an UMTA engineer -after a trip-to CTA in 1974
»I+ should be noted that 1,500 -existing:units [5S00 demon-
stration unite and 1,000 capital grant units] have approzi-
mately the same engineerzng design techniques * & & ”,

- T S IV
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CHAPTER 3

URBAN MASS TRANSPORTATION ADMINISTRATION

APPROVAL OF REPLACING .

'CHICAGO TRANSIT AUTHORITY COMMUNICATION EQUIPMENT

In March 1975 CTA requested UMTA approval of a
$4.8 million proposal to replace most or CTA's communication
system which was purchased with assistance from previous UMTA
grants. CTA wanted to replace the 500 Mark XIIA demonstra-
tion radios and the 1,070 Mark XII radios with Mocom 70
radios and the Metrocom data package. However, CTA did not
provide UMTA with detailed information of an alternative pro-
posal from Motorala to retrofit the existing communication
system because CTA rejected the retrofit proposal., CTA
wanted additional communication capabilities which were not
possible with a system retrofzt.

While UMTA has attempted to protect the proposed Fed-
‘eral-:investment .of about $3.8 million--80 percent of the
.$4.8 million replacement pruposal--by establishing certain
- safeguards, such as a refund clause for unsatisfactory per-
formance, it -approved the replacement procurement without
.assuring itself that the increased benefits resulting from
_replacing rather than getrofxtting -the equipment warrant the
additional :Federal expenditures._  Subsequently, UMTA 4id
conduct _an analysis and concluded tnatereplacxng the equxp-
ment ‘was warranted..”a.,u oL o

cmmzr 2. %
uAr—Arév-—t»:\

CTA COHHUNICAIION S!STEH PROBLBHS Il

: éﬁehs noted in chaptet 2. CTA's ex1st1ng communlcatxons
system-has had major-operational. -deficiencies. .. According
to CTA.-voice communication has generally beéen reliabie,
but the data transmission capabillty has never functioned
at a reliable level.w - . .
;____ ———— .. R

CTA recognized that its communication system was not
working adequately and requested Motorola to participate in
a3 task force.to determine what was necessary to make the sys-
tem work., - CQnsequently in-Janvary 1975, a CTA/Motorola task
force was formed and charged with investigating CTA's com- ,
munication system. Three months later, the task force reported
eight major problems with CTA's existing conmunlcatxon
system.

--0riginal specifications were prepared in 1968 for an

experiental two-way voice, alarm, and location comauni-
cation system for 500 mobile radios.
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 =--Data transmission problems have resulted in garbled
data signals.

--Three a1fferent combinations of radios and data
equipment are in use--500 Mark XIIAs with location
capability, 525 imprcved Mark XIIs without location
capability, and 545 1mproved Mark XIIs with location

capability.

-~There has been no expansion of fixed equipment--
control consoles and related equipment.

--There is channel congestion since CTA can use only
one voice channel 2nd one data channel.

--Location as a tool had not functioned properly, so
schedule adherence has never been demonstrated.

--The system is almost iwpossible to maintain at an
acceptable performance level,

--Radios in CTA mobile supervisors' automobiles are in
a separate system not linked to the bus radio sys-
tem,

In commenting ‘on our proposed report, Motorola referred
to two problems--channel cou.gestion and no expansion of fixed
equipment-~identified by the task force and said that in each
of the three procurements under UMTA's capital grant program
CTA requésted additional equipment over and above the mobile
units, such as base stations, control conscles, -and auxi-
liary items, required to expand the system in an orderly man-

. ner. Motorola said these items of fixed equipment, howe - :,

were removed from the specifications at UMTA's request, thus
forcing all units to operate on the one data and one voice
channel of the original system. - Motorola said the deletion
of this fixed equipment was made against -its.engineering -
recommendations and in its opinion the severe congestion
represented one of tha system's major problems. How-

ever, UMTA officials vold us that they were never made

aware that any problems existed in this atea. -

+ i
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Tc correct these systenm defic1encies ‘the task force
presented two proposals--a Hotorola retrofit proposal and
a CTA repiacement prqposal.,—‘ - . -

MOTOROLA'S RETROFIT AND:

S8 RE EMENT PROPOSALS

Motorola proposed that CTA retain the 1,070 Mark XII
radio/da*ta units obtaiced through UMTA's capital grant
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program and retrofit these units with a Metrocom modem, which
would make Mark XII data messages compatible with Metrocom
data messages. In addition, Motorola's proposal provided for
replacing the 500 radios obtained under UMTA's demonstration
project. MOCOM 70 radics with Metrocom data packages were to
be provided as replacement units. The cost of equipment and
labor directly related to the radio/data units was $739,400.
Also, under this proposal CTA would receive eight control
consoles and other fixed equipment costing $746,500, which
brings the total proposal to $1,485,900.

The‘uotorola/éTA task force reported that Motorola
guaranteed that after installation, training, and optimiza-

"tion of this proposed system, it would perform at a 97 per-

cent reliability level based on hours of service availabil-
ity. 1If this reliability level was not met, Motorola agreed
to convert the system to voice only at its own expense, if
CTA requested

Bovever, this retrofrt pxoposal was rejected by CTA
since (1) .the Mark XII radio unit was being phased out of
production, (2) maintenance, -storage, and operations of
the communication system would be sirglified by use of only

.one gsystem, and {3) additional features and functions,

which CTA desired, would not be possiple through system
retrofit. The additional capabilities included
.--ellowiné QEIee”eommunications over data frequencies
- when problems exist with the voice Frequencies-

—-allowing bus-drivers and nobile supervisors %o
...~ hear uther mobile unit transmissions so that they
-- I will not interrupt ongoing comnunications,

-;--providing.uniforn voice radios; and B
--allowiub-for future on—bus sensgor data, such as a
. passenger counter, to be added to the transmitsed
-‘f B 1nformation. ]

. * »—‘—:‘: -t

‘To obtain these additional features, CTA proposed to the
Motorola/CTA task force that its existing radios (1,570) be
replaced by Mocom 70 radios with Metrocom data packages at

" a cost of $2,654,000. . This CTA replacement proposal also

provided for fixed equipnent, control rzom architectural
costs, communication equipment for supervisory, maintenance
and emergency vehicles, and labor at a cost of $1,470,200,
which brings the total proposal to $4,124,200.
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Our analysis showed that the Motorola proposal of
ahout $1.5 million is not exactly comparable to the CTA
proposal of about $4.1 million. When both proposals
are equated with like items, except for the Mark XII radios
under the retrofit proposal and the Mocom 70 radios under
the replacement proposal, the retrofit proposal would have
cost about $2.2 million.

CTA's REQUEST FOR COMMUNICATION
EQUIPMENT REPLACEMENT

In March 1975 CTA presented UMTA officials with the
zommunication equipment replacement proposal through a
sole-source procurement from Motorola. Although there is
no documentation tha’. Motorola's retrofit proposal was
presented to UMTA, a CTA official told us the proposal may
have been presented to UMTA officials orally in March.

In June 1975 UMTA officials reguested -information from
CTA on why it could not continue to use the Mark XI1I radios
obtained under UTMA's capital grant program, or have them
retrofitted. CTA said that its existing communication
equipment was transmitting distorted data messages, was
permitting bus drivers to interrupt each other, and sometimes
was being interrupted by nearby radio systems.: CTA also re-
ported that the cost of retrofitting the 1,070 -radio/data
units obtained under UMTA's capital grant program would -
cost from $750,000 to $1 million. This retrofit estimate
did not address disposing of the .500 radio/data units ob-
tained under UMTA's demonstration program, nor did it re-
cognize the Motorola retrofit proposal. As previously
mer.tioned, the Motorola retrefit proposal .provided for
replacing 500 radio/data units and retrofitting 1,070 radio/
dava units at a cost .of $739,400. ‘A CTA official said that
this difference was due to CTA presenting UMTA with undis-
counted costs. CTA also presented UMTA with .a ‘communica-
tion equipment replacement proposal of $4.8 million. 1/

S mmeemme m e T ,4”._:.5,,.__‘

UMTA did not technlcally evaluate~CTA‘s -analysis of
system deficiencies. An UMTA technical official:read CTA's
description of the deficiencies in light of his past visits
to CTA and accepted CTA's statement that retrofitting would
not be cost effectiye. BQ recommended that UHTA approve o
CTA's proposal. o . Lo

1/The $700,000 CTA replacement cost 1nc:ease over the pro-.
posal presented to the CTA/Motorola task force is due to
additional engineering and system design costs which
CTA believed were necessary.
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In August 1975 UMTA capital assistance officials told
CTA that UMTA agreed in principle with CTA's replacement pro-
posal. However, CTA was also told that before UMTA's ap-
proval of the $4.8 million budget, CTA must submit a copy
of the proposed contract, a certification that the prices
charged are those charged to the firm's most favored cus-
tomers, and a detailed sole-source justification.

CTA made several attempts to comply with UMTA's pricing
analysis requirement, but UMTA officials concluded that the
analyses were inadequate. Consequently, UMTA's procurement
office requested an UMTA auditor to review the cost/pricing
data in CTA's possession and determine if CTA had sufficient
information to support its positicn that the price was fair
and reasonable. The auditor's report stated that CTA had
adequate cost/pricing data to conclude that the negotiated
price was fair and reasonable,  However, the UMTA auditor
gualified his opinion because 2 technical evaluation of the
components included in the Motorola proposal had not been
performed by CTA. - As a resul’, in November 1975, CTA sent
UMTA "a technical evaluation-:letter, which said-that Moto-
rola's communication equipment was technically acceptable.
UMTA capital assistance officials reviewed the letter and
concluded that the equipment was acceptable .

CTA'S sole-source justification submitted to UMTA stated
in part that R )

--the system CTA desired was not available through the
- -- competitive process, nor would it be within any fore-
-’ seeable time; -~: ~nesmnon. aorenTl -
~=only Motorcla had-a .commercially ‘available radio
- -~ package with -location capability, and any other po-
- . ' tential vendor would require at least 1 year to de-
»:iaswsigg:aﬁd=prod ce-a system to reliably meet this -
e pnead, red ot g‘,.:'f‘?.‘.; R Ro e i

e
- - e

——a }éliﬁble éiléﬁt ﬁlarm must.be provided, as soon as .
possible, to protect passengers and operators;

--malfunction of the Mark XII radio alarm system has
made it impossible to provide reliable protection but
~ - this situation can be rapidly corrected_by replacing
-.the ‘unreliable ‘equipment with the only commercially
available system which can perform the required
functions; and - - L

. ==the radio-data éysten must be composed of indentical
equipment to.insure the reliability needed and. the
ease of maintaining interchangeable equipment.
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Under UMTA directives, which conform with the intent
of Federal administrative requirements, for grants to State
and local governments as set forth in General Services
Administration Federal Management Circular 74-7, UMTA's
contract review board conduct preaward reviews of pioposed
contracts to be awarded on a sole-source basis when the
contract amount exceeds $5,000. . -

In December 1975 UMTA's contract review board reviewed
the sole-source justification and concluded that it was not
feasible to competitively solicit for the equipment. Also,
in December 1975 UMTA's Office of Capital Assistance con-
curred in the proposed contract subject to several changes.
Three main cnanges UMTA wanted were

--if the system did not meet the stated perfo:mance
level, Motorola would have to reimburse CTA at least
$2 million; .

--the warranty period would not begin until the system
had passed all phases of the system acceptance test;
and . .

--the con’.zact would include a clause to allow the De-
partment of Transportation and the General Accounting
Office to inspect and-audit all relevint data and
records of the equipment contractor. o

In response to the contract changes required by UMTA,

CTA subaitted several documents, including Motorola's state-

ment that if the required performance level defined in the

. specifications was not demonstrated in a mutually agreed test

period, Motorola would, at CTA's request, .remove :the data
portion of the sytem at its own expense and reimburse the
project $500,000. In addition, a performance bond would be
furnished to CTA for $1.5 million to cover.the data cost of _
the system. CTA agreed to accept UMTA's recommendation that
the warranty period not begin until the system passes all

“phases of the system acceptance test. :.Matorola agreed to

extend the warranty for an additional $280,849, because
they considered it a2 change in the contract scope. .Also,
CTA revised the specifications to xnclude UHIA‘s suggested
audit clause. SR oS

- TICIIE: L- e =
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Although UMTA's Office of Capxtal Asaistance*condi— R

tiondlly concurred in the proposed contract,: UMTA'sS R&D
office was not given the opportunity to ~oncur on CTA's
project. A November 1975 UMTA directiv: zalls for co-
operation on new technology between UMTA*s R&l ‘and capital
assistance offices. This directive states "= .. 1«

T Sy
T T+

T
VTP WHRRIUUN SO0 %V T SRS

It

ik

- » -
Lttt bl sosbietlan Lons




*"Prior to approval or issuance of a denial to
capital grant applicants proposing uses of new
technolagy, [UMTA's RsD office] must be con-
sulted and given an opportunity to concur or
rot concur in the preposed action.”

Although other transit systems around the country
have purchased Mocom 70 radios with the Metrocom data
package, UMTA had no objective evidence of how

reliable this relatively new technology was. An UMTA R&D
official considered CTA's proposed communication system
to be now technology; however, UMTA capital assistance
officials did not., UMTA R&D officials were not glven an
opportunity to agree before condxt1ona1 apptoval in De-
cember 1975.

et S T MRS -t rh v 5 ¢ e T 0T Vg —————, 77
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additionally, in March 1976 there still remained un-
resolved questions--such as, what evidence was provided
to UMTA to support the CTA statement that only Motorola has
a commercially available radio data package with location
capability. However, UMTA established a special evaluation
team--consisting of officials of UMTA's R&D and capital
assistance offices and Department of Transportation's
Transportation System Center (TSC)--to investigate the CTA
. communicaticn equipment situation. The purpose of this in-
o vestigation was to answer questions regarding the lowest-
S cost off-the-shelf reliable communication system that em-
URRIG S bodies both two-way voice and. emergency response capa-
R bility. The UMTA and TSC officials visited other radio
e manufacturers to determine if they could meet CTA's communi-
catxon equxpment requiremeuts. E

These officials selected Genetal Electric and the
Radio Corporation of America as the manufacturers to be con-
tacted because these two companies manufactured their own
land mobile.radios. and both companies were interested in
1‘supplying communication equipuent to other transit proper-
ties. ,

Results of UMTA and TSC's assessment
TA's communication system .. = .

" Results of the UMTA and TSC assessment of CTA's communi-
cation system were presented to the Asgsociate Administrator
- _ .. of the office of _research and developaent in May-1976< Some -
pertinent findings were:
-==System’ :eliabllity records for CTA until recently
have not been systematically kept or analyzed.
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--Motorola believes CTA's primary communication problem
with the demonstration radios was a power supply
failure. Another difficulty was that the first two
procurements under the capital grant program (1,070
units) had poor data transmission, As mentioned on
page 13, CTA's most recent communication equipment
procurement (640 Mocom radios with Metrocom data
packages) appears to work well.

--Motorola showed reliable data for transit properties
using Mocom/Metrocom; however, more data in this area
was required to fully assess reliability.

--Some prices of Motorola components were difficult to
assess and Motorola was reluctant to reveal breakout
of component and assembly costs.-

In April 1976 TSC and UMTA officials visited the Radio
Corporation of America and General Electric and found that
these two firms were unable to meet CTA's specifications at
that time. Because of this inability, the urgency of CTA's
needs, and other factors, these cfficials recommended Moto-
rola sole-source procurement. - They also recommended to the
Associate Administrator of Research and@ Development that
UMTA capital assistance and research and development offices
jointly develop a program to monitor and evaluate the new

CTA communication system for 1 year after equipment installa-:

tion. This joint program was recommended to obtain much
needed information which would enhance the Federal decision-
making process concerning future capital grant applications
for communication systems, as well as assist UMTA’s RsD ef-
forts. Some of the areas to be covered in such a program
are A ' ’

--the overall reliability of the equipment, = . . .
--the effect of silent alarm with location capability
on the level of transit crime, and - -~ - - o

--the system's technical capability, = . .

Two primary courses of action concerning CTA's communi-
cation system were recommended. The first alternative was
for UMTA to approve CTA'sS request to replace ?,570 radio/
data units with Mocom/Metrocom units. The second alterna-

-tive was for UMTA to approve a plan to replace ‘the 500———

demonstration units and retrofit of 1,070 radio/data units.
This retrofit would require replacing the old data package
with Metrocom data packages on the 1,070 Mark XII units.
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The UMTA R&D official advised the Associate Administrator

of research and development that although the first alterna-
tive of replacing the 1,570 radio/d ta units would give CTA
the easiest and quickest solution to their commuications
problem, the other alternative of replacing 500 radio/data
units and retrofitting 1,070 units could cost considerably
less, but possibly at the expense of reliablility. How-
ever, this UMTA R&D official said he, as well as TSC and a
capital assistance technical official, believed there was no
valid technical reason why the second alternative woulid not

‘ be successful.

The TSC and R&D officials suggested that CTA obtain a
current cost quote from Motorola to retrofit 1,070 radio/
data units. These officials further recommended that the
cost of retrofitting the 1,070 units be audited for reason-
ableness by UMTA capital assistance officials, who should
then be in a position to decide the potential of the second
alternative.

The TSC and R&D officials also recommended that UMTA's
capital grant office encourage

--transit properties to allow adequate time for pre-
paring compet1t1ve bids, partzcularly in add-on and
retrofit situations and . .

--all qualified suppliers to bid on add-on and retrofit
joos.

We noted that UMTA capitzl grant of{ficials were concerned
that for compatibility reasons Motorola was the only fea-
sible supplier for CTA and there was. a potential problem of
other transit properties being locked into one manufac-
turer's communication equipment.

As a result, in early 1976 UMTA capital grant »fficials
consulted with TSC, which in turn proposed a relatively in-
expensive technical solution to the communication equipment
compatibility problem. ' TSC presented ‘this technical so-
lution to Motorola, General Electric, and the Radio Corpora-
tion of America and they concurred that such a solution
would be feasible. In May 1976 this TSC solution was
formally presented to UMTA in the form of an appendix to

mrfj --—--technical specifications for bus mobile radios-and related —

lem——

- equipment, - The stated purpose of this appendix was “to-
define the interfaces and modifications required to ensure
compatibility between two or more different types of mobile
bus radio equipment and the central station controllers
and displays with which they must communicate.”
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In June 1976, an UMTA official told us that TSC's
solution appeared to resolve the transit communication com-
patibility problem but UMTA was still considering the pro-
posed solution. On August 30, 1976, the Department said that
UMTA was still performing a technlcal analysis of the TSC
recommendation.

CONCLUSIONS

TSC's technical proposal is designed to insure compati-
bility between two or more different manufacturers' communi-
cation equipment as a potential means to promote competition
for proposed communication systems and insure a more compe-
titive transit communication market. UMTA should complete
its evaluation of this proposal and, if determined fea-
sible, UMTA should provide this information to the communi-
cation industry.

We concur with the TSC and R&D officials' recommenda-
tion that capital grant and R&D officials jointly develop
a program to monitor and evaluate CTA's communication sys-
tem performance. We also concur with the TSC and R&D of-
ficials' recommendation that UMTA's capital grant office
encourage transit properties to allow adequate time for
preparing competitive bids. We believe that UMTA should
tell CTA and other transit authorities that for new or
follow-on procurements, adequate leadtime must be given tc
encourage more competition and that sole-scurce justifica-
tions based on immediate need will be approved only in
the most critical circumstances.

We recognize UMTA and TSC's involvement in arsessing

.CTA's communication system and the November 1975 policy

directive as positive measures -to promote -interoffice co- .
ordination on new technology. - However, we believe -there -is .
an inherent weakness in the directive. because it does not -
state what constitutes new technology or provide a means
through which a determination can be made. . The fact that L
UMTA's R&D office considered CTA's proposed:tonnunication o
system as new technology, while UMTA‘s capitali:assistance b
office did not, illustrates tkis point.::This policy should f
be clarified on these points and also ‘provide a -echanis-
for resolving any interoffice disagreelents—:elating to 3.
the new technology. . LE oI =T

 RECOMMENDATIONS 4 o R

The Secretary of Transportation should require the Admini-
strator of UMTA to: .
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»e;betermine the feasibility of the Transportation System
Center®s eguipment compatibility proposal and, if ac-
ceptable, inform the communication industry.

-~-Evaluate the Chicago Transit Authority's new system.
This evaluation should include the system's realiability
and its ability to meet its objectives.

-=-Require grantees to allow adequate leadtime for new or
follow-on procurements to assure competition to the
maximum extent €easible.

--Advise grantees that sole-source prbcurements based on
-immediate need will be approved only in the most critical
cxrcunstances. i

--Clarify the Nove-ber 1975 policy on new technology by
{1) establishing criteria to determine what constitutes
new technology, (2) defining the responsibility and au-
thority of the respective UMTA offices, and (3) estab-
lxshing a mechanise for resolving interoffice disagree-
nents concerning tbe pollcy. ‘

AGEHCY CO!!ENTS AND 00! EVALUATION

The nepartment of 1ransportation sa1d ‘that it was in
basic agreement with the ptocedural recommendations con-
tained in this chapter and ‘that procedures implementing
our recommendations have previously been developed and
are -currently being’ i-plemented. ‘

B ., DA S T S 0 1

o i The Departnent stated that UHTA was makxng a technical
- - Sanalysis-of- the;rzansportation _System Center's equipment
_ " _compatibility ‘Técommendation.’ “If acceptable, the Depart-~

‘ment-said it will~be made “kiiown to the communications in-
dustry and’ utilized in all add-on communxcation eguipment
procurements, - 'i- T - - -
-5 --The -Departsent also stated that UMTA's capital as-
-sistance and R&D offices have agreed to and will be jointly

nonitertng ‘and evalnating “the CTA communications system.

=g IRt~ o
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CWith” tespect "to our - recommendations that UMTA require
grantees to allow adeguate ‘leadtime for new or follow-on pro-
curements to allow for maximum competition, and advise
grantees ‘that sole-source procurements based on immediate
need will-be approved only in the most critical circum-
stance, the Departzent stated that both matters are con-
sidered current UMTA policy. Although we recognize that
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current UMTA policy allows for sole-source procurement on the
basis of urgent public need, we believe that UMTA needs to
clarify its policy so that potential grantees are made aware
that they will have to plan for adequate leadtime for their
procurements because sole-source procurements justified by
urgent public need will be approved only in critial circum-
stances. .

The Department also stated that UMTA has clarified its
November 1975 policy on new technology and recognizes the
need for and is developing a clearer and more precise defi-
nition of new technology. |

In our draft report sent to the Department, we proposed
that the Administrator of UMTA make a cost-benefit analysis
of retrofitting or replacing CTA's communication equipment
based on current information before any final decision is
made on the procurement of communication eguipment, and
evaluate the merits of a competitive procurement.

In commenting on our report, the Department said that \
UMTA did institute a thorough analysis of retrofit alterna-
tives, which demonstrated that no feasible or cost effective
retrofit ‘alternatives were or are available, Therefore, the
Department's position is that decisions made and .actions . . .
taken by UMTA were justified, appropriate;-and adequately -
protected the Federal -investment, ...: .. — oo .

This analysis, which was .completed .by UMTA's Office of -
Capital Assistance in August 1976--2 months after UMTA had

approved CTA's communication equipment replacement contract
on June 11, 1976--consisted of five different proposals.

Py .

According to the Department, the first proposal to obtain
e the equipment through a.competitive .procurement was.not:feasi- -
R ble because none of the major manufacturers:contacted.by UMTA
T or CTA officials could provide a demonstrated location capa-

_ bility to meet the CTA specification and bid on the contract.

T
ot AL

The second proposal referred.to as_.the Motorola.retrofit
o alternative, discussed .on page 22, congisted of retaining the
o2 original Mark XII radio.and data-package and.retrofitting . -
ond —it with a Metrocom modem. The Department's analysis dis- .
jf??% closed that the Motorola proposal was not:an_official cor-"

' porate proposal and CTA had rejected-it -for.several techni-
- cai and operational reasons.-. The.reasons mentioned were . .
T that (1) the retrofit would require rentention cof the . - -
Motorola Mark XII radio units which are obsolete compared ‘
to Motorola‘'s Mocom 70 units, (2) the Mark -XII radio ) L
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data package has pronounced and inherent reliability,
electrical and mechanical problems and disadvantages, (3)
several practical operating features which CTA wanted
could not be realized tarough this retrofit, and (4) no
additional features or technological innovations could be
added to the Mark XII data package. The Department agreed
with CTA's rationale, thus despite the proposal's low cost
compared to the ocher proposals, it believes the Motorola
retrofit could not have been accepted.

Under the third proposal the original Mark XII radio
would be retained, but the old data package would be dis~
connected and the radio would be retrofitted with an entirely
new data package. The Department said this proposal would
eliminate the inherent reliability problems associated with
the old Mark XII data package, provide all necessary tech-
nical and operational features, and provide the flexibil-
ity to incorporate future technology. However, since UMTA's
analysis showed this type of retrofit would cost $4,865,269
compared to CTA's replacement proposal of $3.7 millior, the
Department concluded that this proposal would not be cost
effective. This conclusion was also based on a CTA analysis
of retrofitting the first 1,070 capital grant radio/data
units. According to an UMTA official, this analysas was
also completed after UMTA had approved CTA's communlcatxon
equipment replacement con ract.

A fourth proposal UMTA considered was similar to the
third proposal in that it involved retrofitting the radios
obtained under the capital grant program with a new data
package, but included Motorola replacing the 500 demonstra-
tion radio/data units at no charge. However, according to
UMTA analysis, this retrofit alternative would cost
-$4,042,671 while the fifth proposal--CTA's replacement
proposal ‘would cost $3.7 million.

We found certain weaknesses in the analysis. An UMTA
official said that in the first four proposals the common
egquipment and other improvements was held constant for com-
parative purpose, thus the only costs which varied in these
proposals were those relating to retrofitting or replacing
the radio/data units. This official told us UMTA did not
“make a detailed analysis of the CTA replacement proposal,
since UMTA officials considered the totzl CTA replacement
costs, which included the radio/data units, common equipment
and other improvements, to be fair and reasonable. This
official also said that those items that UMTA classified as
common equipment and other improvements totaled about
$6900,000 in the CTA replacement proposal, but for its analy-
sis in the first four proposals, UMTA used a cost of about
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$1.3 million for common equipment and other improvements.
This official said that the discrepancy is accounted for in
part because, due to an oversight in the analysis, the con-
trol room architectural costs or $500,000 were pot considered
in the CTA replacement analysis. If the architectual costs
included in the first four proposals had been included in
UMTA's analysis of the replacement proposal, it would have
been $157,000 more expensive than the fourth retrofit pro-
posal, which, according to the Department comments, would
aiso eliminate the reliability problems associated with the
old Mark XII data package, provide all necessary technical
and operational features, and provide the flexibility to
incorporate future technology.

Although only the first four proposals UMTA analyzed
included the $500,000 in architectural costs, an UMTA of-
ficial said all five proposals UMTA considered excluded
$600,000 in system engineering and design costs which were
included in CTA's July 1975 replacement request of $4.8 mil-
lion.

Because this procurement was approved prior to the
analysis, such shortcomings become academic. In addition,
we recognize that in this retrofit or replacement situation,
arguments can be made for the advantages of procuring new
equiraent over a less expensive retrofitting of existing
cquipment. However, we believe that in the future, UGMTA man-
agement decisions would be better supported if a consistent
methodology is employed in UMTA's analysis of such alterna-
tive proposals and if such analysis is coampleted before
making a decision.
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CHAPTER 4

SCOPE OF REVIEW .

We reviewed CTA's advanced communication equipment pro-
curement through Federal_grant assistance.

We made the review primarily at UMTA headquarters in
Washington, D.C., and its regional office in Chicago, Illi-
_nois; the Chicago Transit Authority, Chicago, Illinois; and
Motorola Communications and Electronics, Inc.. Schaumburg,
I_linois. We reviewed applicable legislation, UMTA poli-
cies and procedures, and the project records and reports
relating to the Federal grants. We interviewed officials
and examined records of the above-mentioned organizations.
We also interviewed General Motors Corporation »fficials.




APPENDIX I APPENDIX I

GARNER E.SHRIVER

. IANSAS . OMMITTEE :ﬂ?:ornum«s ‘i
T Congress of the Tnited States e == oo, "

Slashiigton, D.C. 20515

November 14, 1975

Honorable Elmer B. Staats ,
Comptroller General :
General Accounting Office i
441 G Street .

washington, D. C. 20548 : f

Dear Elmer:

I wish to request that a GAO inquiry be .
made concerning a planned procurement of two-way ’ T
radios for the Chicago Transit Authority by the
Urban Mass Transit Administration, Department of
Transportation.

According to information which has come L
to me, there have been four procurerents of approx- '
_ imately 2,000 each >f these radios and there is a
possibility that the warranty provisions have not
been exercised by the appropriate officials.

I would appreciate having your report on
the procurement of these radios by UMTA.

With kind regards, I am

Sincerely,

s & S

,1
. i
o _ _ ) Garner B. Shriver s-j

Member of Congress
GES:clf
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APPENDIX II APPENDIX II

OTHER GAO REPORTS RELATING TO UMTA'S ROLE DURING

? THE APPROVAL PROCESS OF CAPITAL FACILITIES GKANTS

Opportunities for Improving the Effectiveness of.Rapid Transit
Grants, CED-76-75, Mar. 10, 1976

New York City's rapid transit system has received
$573 million in Federal assistance but has experi-
, enced problems with the reliability of its new
i railcars. UMTA approved a grant of $142 million
’ for new cars for New York's system without suffi-
o cient information on the reliability of that equip-
: ment. This grant included funds for equipment not
j planned for ‘use in the immediate future.

GAO recommended that UMTA require grantees to pro-
. vide evidence that new equipment meets specific
o reliability requirements before committing funds

i to assist in the purchase of the equipment. GAO

_ also recommended that UMTA require potential

oo grantees to justify the need for, and use to be
made of, technology new to a transit system and
not .to be used in the immediate future.

Increased Cost of Implementing Commuter Ferry System
On San Prancisco Bay, RED-76-40, Nov. 11, 1975

"UMTA has awvarded nearly $25 million in Federal
funds to .the Golden Gate Bridge, Highway and
Transportation District to assist in develop-

- ing and implementing a commuter ferry system
for the San Francisco Bay. The cost of the
system hasg more than doubled since initial
estimates were made in 1970. - ' ’

GAO recommended that UMTA develop criteria

to assist in evaluating the cost-benefit

aspects of the alternatives available within

individual projects, improve the extent of

written justification f£or management deci-

sions, and insure that maximum competition

is obtained for-construction contracts -
awarded by grantees. .

Procurement of Rail Passanger Cars for the New Haven
Railroad, RED-76-15, Sept. 17, 1975

UMTA grantedé Connecticut $49.6 million to
assist in purchasing 100 passenger cars from
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General Electric for $63.9 million. The pro-
curement contract did not adequately protect

Federal interests and the Government probably
will incur interest costs of about $2 million
by funding the contractor in advance.

Although UMTA acted to protect the Government,
GAO believes that the -agency's interpretation
of its directives, patterned after the Federal
procurement standards for grantees, resulted in
limiting the direction the agency provided in
this grant. Federal agencies currently are re-
viewing these standards. GAO recommended that
more specific grantee contracting procedures

be developed.

Problems with the Procurement and Reliability of Small
Buses, RED-75-391, July 2, 1975

UMTA has provided Federal assistance to transit -
system grantees for procuring capital equipment. !
Many of these grantees were having problems and ’ '
delays procuring small {30-foot) buses and many
small buses purchased with Federal funds were
not reliable and have been or will be replaced
after a few years' use. GAO recommended the -
adoption of standard specifications and the
early development and implementation of relia-
bility requirements for UMTA-funded buses.

|
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